Anomalous behaviour of the STAT3 binding site in the human c-myc P2 promoter.
The Signal Transducer and Activator of Transcription 3 (STAT3) is necessary for ES cell renewal, plays critical roles during vertebrate development, and has oncogenic potential. STAT3 also mediates cytokine responses notably in the induction of acute phase response genes in the liver. Thus STAT3 is a pleiotropic regulator during cell proliferation and a cell-specific mediator of pro-inflammatory responses. How STAT3 fulfils both roles is unclear. To address this question we attempted to characterise pre-initiation complexes (PICs) on STAT3-responsive promoters containing the c-myc P2 promoter element (P2E) or c-fos Serum-Inducible Element (SIE). Although both promoters mediated cytokine responses in HepG2 cells, poor binding of STAT1 and STAT3 in vitro precluded isolation of active promoter complexes on the P2E. The inability of STAT3 to bind the P2E in vitro correlated with failure of the P2E to mediate cytokine-responsive gene expression in several other cell types. Thus the c-myc P2E behaves as a dual-purpose STAT3 element with anomalous characteristics in HepG2 cells.